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IN THE CLAIMS 
The stams of the claims as presenity amended h as follows: 

1 . {Currently Amended) An intelligent power module comprising: 

power semiconductor switching devices; 
driving means for driving said switching devices; 

abnormal condition detecting means for detecting a fatal abnormal condition and a 
precursory abnormal condition thereof in said switching devices or said driving means; 

protecting means for protecting said switching devices when said abnormal condition 
detecting means detects the abnormal condition; and 

abnormal condition output means for outputting signals ba$ed on abnormal condition 
detecting signals outputted from said abnormal condition detecting means to outside; 

wherein said abnormal condition d ctc c t in ^utput means comprises: 

g mat least one output terminal for outputting alarm signals when said abnormal condition 
detecting means detects the fatal abnormal condition ; cinJ au. out p ut tcrmiiula nd for outputting 
abnormality fector discrimination signals indicating abnormality factors contributing to the fatal 
abnormal condition and the precursory abnormal condition, 

2. (Original) An intelligent power module according to claim 1, wherein said abnormality factor 
discrimination signals are outputted as serial signals. 

3. (Currently Amended) An intelligent power module according to claim 1, wherein said at least 
QQe^output terminal for outputting the alaon signals and said output t erminal for outputting the 
abnormality factor discrimination signals are the same terminal. 

4. (Currently Amended) An intelligent power module according to claim L further including at 
least one input terminal for inputting an abnormality factor output request si^al from outeide. 
and wherein: 

said abnormality factor discrimination signals are outputted in synchronism with arrthe 
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abnormality factor output request signal inputted from outside. 

5. {Original) An intelligent power module according to claim 4, wherein: 

said abnomiality factor output request signal includes a transmission preparation signal 
having a predetermined cycle, said transmission preparation signal updating the abnormality 
feictor discrimination signals stored in parallel -in/serial -out shift registers in said abnormal 
condition output means, and a read clock following said transmission preparation signal causes 
said shift registers to output the abnormality factor discrimination signals. 

6, (Currently Amended) An intelligent power module acc or din g to clain T ^, whcrci n comnrising : 

power semiconductor switching devices: 
driving rneans for driving said switching_de vices: 

abnormal condition detecting means for detecting _a_fatal abnormal condition and a 
precursory, abnormal condition thereof in said switching devices or said driving means: 

protecting means for protecting said switching devices when said abnormal condition 
detecting means detects the abnormal condition: 

at least one input terminal for inputting an abnormality factor output request signal from 
outside: and 

abnormal condition output mean$_for outputtinp sipnals based on abnormal condition 
detecting_$j^als outputted from said abnormal condition detecting means to outside. 

wherein said ab normal condition output means comprises at least one output terminal for 
outputting alarm signals when said abnormal condition detecting means detects the fatal 
abnormal condition a nd for outputting abnormality factotLdiscrimination signals indicating 
abnormality factors contributing t ojhe fatal abnormal condition and the precursory abnormal 
condition, 

wherein if said fatal abnormal condition is developed, said abnormal condition output 
means outputs alarm signals irrespective of whether said abnormality factor output request signal 
exists or not and if said precursory abnormal condition is developed, said abnormal condition 
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output .means outputs the abnormality factor discrimination signals separately in time in 
synchronism with said abnormality factor output request signal, 

7. {Currently Amended) An intelligent power module according to claim 1 , wherein; 

if said fatal abnormal condition is developed, said abnormal condition detecting means 
cuts ofF Aaid semiconductor switching devices cut off them^ c lv c sth rouph said driving means . 

8. {Original) An intelligent power module according to claim 1 , wherein: 

said semiconductor switching devices are connected in single-phase bridge connection. 

9. {Original) An intelligent power module according to claim 1, wherein: 

said semiconductor switching devices are connected in three-phase bridge connection. 

10. {Currently Amended) An intelligent power module aecoi ' dina -t o claim 8, wherein c omprising : 

power semiconductor switching devices: 
driving means for driving: said switching devices: 

abnormal condition detecting means for detecting a fatal abnormal condition and a 
precursory abnormal condition thereof in said switching devices or said dri ving means: 

protecting means for protecting said switching devices when said abnormal condition 
detecting means detects, the abnomial conditioru an^ 

abnormal condition. output means for outnutting signals based on abnormal condition 
detecting signals outputted from said abnormal condition detecting means to outside, 

wherein said a bnormal condition output means comprises at least one output terminal for 
outputting alarm signals when said abnormal condition detecting means detects the fatal 
abnormal condition an d for outputting abnormality factor discrimination signals indicating 
abnonnalitv factors contributing tcLthc fatal abnormal condition and tlie precursory abnormal 
condition. 
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wherein said semiconductor switchinfiLdeviccs are connected in sin^gle-phase bridge 
connection and wherein t he abnormal condition detecting signals from said abnormal condition 
detecting means corresponding to semiconductor switching devices connected in bridge 
connection in an upper arm are transmitted to a lower arm through high voltage level shifters. 

1 1 . {Original) An inteUigent power module according to claim 10, wherein: 

said higji voltage level shifters perform parallel transmission of multiple abnonnal 
condition detecting signals. 

12. (Original) An intelligent power module according to claim 10, wherein: 

$aid multiple abnormal condition detecting signals are encoded and arc parallel 
transmitted by said high voltage level sliifters. 

13. (Original) An intelligent power module according to claim 10, wherein; 

said multiple abnormal condition detecting signals are converted into serial signals and 
are serial-transmitted by said high voltage level shifters. 

14. (Currently Amended) An intelligent power module according to cla i m 9 . ivhei c i uc omDrising : 

nower semiconductor switching devices: 
driving means for driving said switching devices: 

abnormal con dition detecting means for detecting a fatal abnormal condition and a 
precursory abnormal condition thereof in said switching.devices or said driving means: 

protecting means for pro tecting said switching devices when said abnormal condition 
detecting means detects the abnormal condition: and 

abnormal con dition output means for outputting signals based on abnormal condition 
detecting signals outputted from said abnormal condition detecting means to outside. 

wherein said abnormal c ondition output means comprises at least one output terminal for 
gutputting alarm sign als when said abnormal condition detecting means detects_the fatal 
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abnorma l condition and for outpuiting abnomialitv factor discrimination signals indicating 
abnorm ality factors contributing to the fatal abnonnal condition and the precursory abnormal 
condition. 

wherein said semiconductor switching d_evjces are connected in three-phase bridge 
connectio rLand wherein t he abnormal condition detecting signals from said abnormal condition 
detecting means corresponding to semiconductor switching devices connected in bridge 
connection in an upper arm are transmitted to a lower arm through high voltage level shifters, 

15» (Origiftal) An intelligent power module according to claim 14, wherein: 

said high voltage level shifters perform parallel transmission of multiple abnormal 
condition detecting signals. 

16. {Original) An intelligent power module according to claim 14, wherein: 

said multiple abnormal condition detecting signals are encoded and are parallel 
transmitted by said high voltage level shifters. 

17. (Original) An intelligent power module according to claim i4, wherein: 

said multiple abnonnal condition detecting signals are converted into serial signals and 
are serial-transmitted by said high voltage level shifters. 

18. (Currently Amended) An intelligent power module comprising: 

power semiconductor switching devices; 
driving means for dri ving said switching devices; 

abnormal condition detecting means for detecting a fatal abnormal condition and a 
precursory abnormal condition thereof in said switching devices or said driving means; 

protecting means for protecting said switching devices when said abnormal condition 
detecting means detects the abnonnal condition; and 

abnormal condition output means for outputting signals based on abnormal condition 
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detecting signals outputted from said abnormal condition detecting means to outside; 
wherein said abnormal condition de t catij^ go _utput means comprises: 
anaUeasLoae output terminal for outputting alarm signals when said abnonnal condition 

detecting means detects the fatal abnormal conditio n; and an uui p u t t eniainal and for outputting 

warning signals when said abnonnal condition detecting means detects the precursory abnonnal 

condition; and 

wherein abnormality factors arc discriminated according to combinations of output 
signals from tlic fc5t3cc t ivc said_at least one output tcnni i tal $ t erminal . 

1 9. {Original) An intelligent power module according to claim 1 8, wherein: 

said semiconductor switching devices are connected in bridge connection, and said alarm 
signals are generated by obtaining a logical sum of the abnonnal condition detecting signals 
indicating the fatal abnormal condition from said abnormal condition detecting means 
corresponding to the semiconductor switching devices in an upper arm and the abnormal 
condition detecting signals indicating the fatal abnormal condition from said abnormal condition 
detecting means corresponding to the semiconductor switching devices in a lower arm; and 

said w^ing signals are generated by obtaining a logical sum of the abnormal condition 
detecting signals indicating the precursory abnormal conditions from said abnormal condition 
detecting means corresponding to the semiconductor switching devices in the upper arm and the 
abnonnal condition detecting signals indicating the precursory abnormal condition from said 
abnormal condition detecting means conesponding to the semiconductor switching devices in the 
lower arm. 



7 



PAGE 8/ir RCVD AT 7(2812004 11 :38:38 AM [Eastern Daylight Time^ 



